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Amorphous boron fiber has been widely used as a reinforcement filler in aerospace resin-matrix composites due 
to its high strength and high elastic modulus. However, its mechanical properties have not been measured 
accurately due to intrinsic issues during fabrication. Amorphous boron is most commonly produced in single-
filament reactors by chemical vapor deposition of boron on tungsten wire, and the final product is a core-shell 
wire with a tungsten boride core and amorphous boron shell. Traditionally, wire tension tests of the composite 
fiber or hollow amorphous boron fiber have been conducted but this method would underestimate the strength 
due to the greater probability of defects along the long wire. Micropillar compression and tension testing enable 
us to determine mechanical properties of small materials accurately. In addition, the local atomic arrangement in 
amorphous boron has not been clearly understood because of the complexity in its amorphous structure. 
Therefore, it is necessary to conduct advanced transmission electron microscopy (TEM) to analyze the local 
structure at atomic resolution. 
 
We will discuss the microstructural and mechanical characterization of amorphous boron with high resolution 
TEM and in-situ scanning selection microscopy (SEM) micropillar compression results. TEM diffraction patterns 
show a unique set of four halo rings while an amorphous material usually has a single halo ring. The four halo 
rings imply amorphous boron consists of the random distribution of crystallites. Diffraction pattern analysis and 
auto-correlation function analysis revealed energetically favored crystalline boron structures dominate. We will 
also discuss micropillar compression results, the yield strength as a function of micropillar diameter. Its ultra-
high strength (~13 GPa) will be discussed in terms of its unique microstructure and the intrinsically strong atomic 
bonding of metalloid materials. Our results help to provide a deeper understanding of plasticity and fracture 








Figure: a) Compression stress-strain curve of amorphous boron with micropillar diameters ranging from 0.50-
1.00 um. b) Amorphous boron 500 nm micropillar fabricated using dual-beam SEM-FIB. 
